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Abstract 

Background: Numerous studies have documented a profound reduction in alcohol use among pregnant women, 
whereas research on expectant fathers has been scarce. The aim of this study was to measure changes in alcohol 
consumption from before pregnancy to 17 weeks in gestation for mothers and fathers, differentiating between 
parents with and without any previous children, and to measure how level and change in alcohol consumption 
into early pregnancy was associated with relationship satisfaction. 

Methods: The data collection was conducted as part of the Norwegian Mother and Child Cohort Study (MoBa) at 
the Norwegian Institute of Public Health. This cohort now includes 108 000 children, 90 700 mothers and 71 500 
fathers recruited from 1999 to 2008. The present study comprises 82 362 couples. Alcohol consumption was 
assessed using a questionnaire including items about usual drinking frequency, quantities, and number of occasions 
with heavy episodic drinking (HED). Relationship satisfaction was measured by five items scored on a Likert 
agreement scale. 

Results: The findings indicate that both mothers and fathers reduce their drinking significantly during pregnancy. 
Reduction was apparent for all three measures of alcohol consumption. First-time fathers reduced their alcohol 
consumption more than experienced fathers, from initially higher levels. The gap between the fathers and their 
pregnant partner was greater for first-time parents compared to parents with previous children. Drinking 
pre-pregnancy and relationship satisfaction during pregnancy were weakly related within each partner, whereas no 
association across partners was observed. 

Conclusions: Both expectant mothers and fathers changed their alcohol consumption patterns when expecting a 
child. Almost all mothers stopped drinking, whereas fathers reduced their drinking to a considerable degree. 
Relationship satisfaction was only slightly related to their drinking patterns. The findings may have important policy 
implications, mainly with regard to developing alcohol preventive strategies. 

Keywords: Alcohol consumption, Pregnancy, Relationship satisfaction, Mothers, Change in consumption levels, 
First-time fathers, Social roles, Gender equality, Drinking patterns, Heavy episodic drinking (HED) 
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Background 

Alcohol consumption changes across life phases [1] and 
cohorts [2,3]- Young groups are the heaviest drinkers, 
and the highest drinking level usually occurs early in the 
twenties [2,4]. Towards the end of the twenties there is a 
considerable drop [4-6]. This corresponds with two 
major life events often taking place during this particular 
phase; marriage and transition to parenthood. When a 
couple get married they usually begin to decrease their 
consumption, [7,8], a phenomenon referred to as "marriage 
effect" [9]. During pregnancy it is usually not the physical 
changes involved in becoming pregnant (aside from prob- 
ably morning sickness) that produces the observed reduc- 
tion in alcohol consumption [10-13], but more likely the 
women's own decision to reduce their drinking for the 
health of the baby. In keeping with this, Alvik et al. [10] 
found that 85% of women reduced their alcohol consump- 
tion at pregnancy recognition, with fetal welfare being the 
main reason. 

Generally, research focusing on expectant fathers has 
been scarce [14]. Thus, little is known about expectant 
fathers' adaptation to their partners pregnancy, includ- 
ing the extent to which they reduce their own alcohol 
use when expecting a child. The few studies that have 
measured any changes in fathers' drinking pattern indi- 
cate that the majority do not reduce their alcohol use 
when their partner becomes pregnant [3,4,15,16]. These 
studies are based on quite small and highly selected 
samples [3,15] or on data collected in the 1970s to the 
middle of the 1990s [4,16], where the health risks related 
to alcohol in pregnancy were less acknowledged and 
emphasized in public. Therefore, the findings cannot be 
generalized to other populations of expectant fathers. In 
keeping with this, fathers' role during pregnancy might 
differ with different levels of gender equality. Thus, a 
high degree of gender equality might be reflected in a 
tendency for men to adapt to pregnancy in similar ways 
to women. Particularly of relevance are men's percep- 
tions of what is expected of them in their role as expect- 
ant father, taking part in the preparation for birth and 
taking care of their pregnant partner. 

To the extent that men experience such expectations 
and adapt to them, this may indicate that they develop a 
new social role. According to classical role theory, many 
social roles are associated with a more structured life 
and consequently fewer opportunities to engage in heavy 
drinking [17]. Thus, one might expect that men in a cul- 
ture with a relatively high level of gender equality, such 
as in Norway [18], would decrease their alcohol use 
during their partner's pregnancy. To our knowledge, 
there are no publications of any such effects of gender 
equality. However, findings from a study across several 
states in the USA suggest that higher levels of 
gender equality are associated with lower overall alcohol 



consumption for both men and women [19]. The social 
pressure for expectant fathers to abstain from drinking 
is obviously not as strong as for pregnant women. 
Therefore, one should not expect men to decrease their 
alcohol use to the same extent as their female partners. 

Fathers' drinking pattern is important for at least two 
reasons. First, it may influence the pregnant mother's al- 
cohol use, since heavy drinking among fathers has been 
related to high-risk drinking among expectant mothers 
[15,19]. In general populations, male partners have been 
found to affect their female partners' alcohol use [20,21], 
Second, changes in the drinking pattern of either of the 
partners may affect their relationship. This is based on 
the general notion that alcohol use and the quality of 
the relationship are related [22]. Such associations have 
been reported in various samples; clinical groups [23], 
couples who have just separated [24], and in population- 
based samples [25]. One particular aspect of interest has 
been any discrepancy in drinking pattern between the 
partners, since such discrepancy seems to be associated 
with poor relationship satisfaction [26-28]. Discrepancy 
in drinking patterns may be of special relevance during 
pregnancy, since most pregnant women abstain from 
alcohol use, or reduce their consumption considerably, 
whereas most men continue their previous drinking habits. 

Based on our selective review of the literature, some 
gaps in knowledge can be identified. First, even if ex- 
pectant fathers in cultures with a relatively high level of 
gender equality may reduce their alcohol use, they are 
not likely to reduce it as much as pregnant women. 
Thus pregnancy is still expected to lead to an increase in 
the difference in alcohol use between men and women. 
Previous studies in general populations have found male 
partners to affect their female partners' alcohol use 
[20,21], whereas this might be otherwise among expect- 
ant parents, due to the strong pressure on women to 
abstain from alcohol during pregnancy. To our know- 
ledge there are no publications explicitly comparing 
changes in men's and women's alcohol use during preg- 
nancy, or assessing the extent to which their changes in 
alcohol use during this phase influence the couple's rela- 
tionship satisfaction. Second, with a few exceptions [29], 
there has been little focus on the distinction between 
first-time parents and experienced parents, thus leaving 
it open whether any changes in alcohol use can be 
related to the mere condition of being pregnant or to 
being in the transition to parenthood. More knowledge 
about these issues may have policy implications, particu- 
larly for preventive strategies. If expectant fathers actually 
reduce their alcohol use in parallel with their pregnant 
partner, this could influence total alcohol consumption in 
the population, and have a non-specific positive public 
health effect. Moreover it may reduce the potential risk 
of harm to others caused by alcohol consumption. 
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Consequently health education measures might also in- 
clude the fathers' drinking habits as a target. 

The present paper is based on a national population 
study among Norwegian parents. Norway is generally 
considered to be a "dry country" with regard to alcohol 
consumption culture, indicating a risky drinking style of 
high quantities [30] on fewer occasions [31], although a 
transition towards a more "wet" drinking culture more 
typical for the southern parts of Europe has emerged 
during the last few decades [32]. The first aim of the study 
was to assess patterns of alcohol use of pregnant women 
and their partners that characterize a "dry" versus a "wet" 
drinking culture: frequency of drinking occasions, typical 
number of units consumed per occasion, and number of 
times five or more units were consumed on one occasion. 
The second aim was to assess the strength of the relation- 
ship between parental status (first-time parents versus 
experienced parents) and alcohol use. The final aim was to 
assess the extent to which the partners' individual alcohol 
use before and during pregnancy was associated with their 
relationship satisfaction. 

Method 

Procedures and design 

The data collection was conducted as part of the 
Norwegian Mother and Child Cohort Study (MoBa) 
[33]. MoBa is a prospective population-based pregnancy 
cohort study conducted by the Norwegian Institute of 
Public Health. Participants were recruited to the study 
from all over Norway through a postal invitation in con- 
nection with a routine ultrasound examination offered 
to all pregnant women in Norway at 17-18 weeks of 
gestation (www.fhi.no/morogbarn) from 1999-2008, and 
38.5% of invited women consented to participate. The 
cohort now includes 108 000 children, 90 700 mothers 
and 71 500 fathers. All pregnant women in Norway were 
invited to participate, provided that they could read 
Norwegian. Prevalence estimates of exposure and out- 
comes have been tested. No estimates were biased due 
to self-selection in these previous analyses [34]. 

The current study is based on version 6 of the quality- 
assured data files released for research, including 101 
111 pregnancies. Informed consent was obtained from 
each MoBa participant on recruitment. The study was 
approved by the Regional Committee for Medical Re- 
search Ethics and the Norwegian Data Inspectorate. 

The data were collected by means of self-administered 
questionnaires, received by mail at home, and delivered 
at eight time waves from approximately 17 weeks of ges- 
tation (tl) to when the child was seven years old (t8). 
This included three waves during pregnancy and five 
after the child was born. In the present study we used 
data from the first wave (tl,17 weeks of gestation). Based 
on the information the mothers gave about their 



partners, fathers were recruited and received one self- 
administered questionnaire by mail at home. This was at 
approximately 17-18 weeks of gestation. 

Participants 

The present results include couples participating in the 
MoBa study for the first-time (82 362 pregnancies, 82 
362 mothers and 62 281 fathers). Mothers living alone 
were excluded, and multi-time participating mothers 
were included with only their first participating preg- 
nancy. Analyses were based on information about both 
partners, however in some cases relying on information 
from the mother only (e.g. length of relationship, marital 
status). This accounts for high missing values for some 
of the demographic variables. Questions about individual 
behaviour or experiences, such as alcohol consumption 
and relationship satisfaction, relied on individual answers 
from each partner. Table 1 shows participants' characteris- 
tics. Based on mothers' reports, 52.2% of couples were 
cohabiting, and 47.8% were married, with a mean duration 
for the relationship of 6.3 years. A total of 54.4% of the 
couples were first-time parents, and 45.6% were experi- 
enced parents. Compared with official Norwegian statistics 
for women and men aged between 16-49 years for 2008, 
the level of education was higher for the sample than for 
the general population (official statistics in brackets): 
mothers with compulsory school, 7.8% (28.1%), vocational 
school, 28.5% (35.7%), three year college, 40.8% (29.8%) 
and university higher education, 22.9% (6.4%). Fathers 
with compulsory school, 10.4% (32.1%), vocational school, 
38.9% (42.6%), three year college, 26.8% (17.9%) and uni- 
versity higher education, 23.9% (7.4%). 

Measures and variables 
Alcohol consumption 

Alcohol consumption, before and during pregnancy was 
measured according to monthly frequency, monthly heavy 
episodic drinking (HED) and number of alcohol units 
(AU) per drinking occasion. The reference period for 
mothers was three months before pregnancy and for 
fathers six months before pregnancy. The alcohol con- 
sumption measures were: How often did you consume al- 
cohol in the three months/six months before you became 
pregnant/before your partner became pregnant, and How 
often do you consume alcohol now during the pregnancy? 
The response categories were; 1) approximately 6-7 times 
a week, 2) approximately 4-5 times a week, 3) approxi- 
mately 2-3 times a week, 4) approximately once a week, 
5) approximately 1-3 times a month, 6) less than once a 
month and 7) never. Number of HED episodes was defined 
as 5 or more alcohol units on a single occasion; How often 
if ever, on a monthly basis, have you experienced drinking 
five alcohol units or more, during the last three months/six 
months, before pregnancy, and in pregnancy? The response 
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Table 1 Descriptive for study variables 



Variable 



Mean/percentage 



Marital status 

Cohabiting 
Married 
Parenting status 

Experienced parents 

First-time parents 
Ethnicity 

Norwegian 

Non-Norwegian 
Ethnicity of parents 

Norwegian 

Non-Norwegian 
Education mother 

Compulsory school 

Vocational school 

Three-year College 

University higher education 
Education father 

Compulsory school 

Vocational school 

Three-year College 

University higher education 



52.2% 
47.8% 

45.6% 
54.4% 

88.5% 
1 1 .5% 

83.8% 
16.2% 

7.8% 
28.5% 
40.8% 
22.9% 

10.4% 
38.9% 
26.8% 
23.9% 



Note. a The total number of participating fathers was 62281. 



95% CI 



Missing 



(51.9 to 52.6) 
(47.4 to 48.1) 

(45.2 to 45.9) 
(54.1 to 54.8) 

(88.2 to 88.7) 
(11.3 to 11.8) 

(83.5 to 84.0) 
(16.0 to 16.5) 

(7.6 to 8.0) 
(28.2 to 28.8) 
(40.5 to 41.2) 
(22.6 to 23.2) 

(10.2 to 10.7) 
(38.5 to 39.3) 
(26.5 to 27.2) 
(23.5 to 24.2) 



78918 



78400 



78292 



78076 



3444 



3962 



4070 



4286 



59784 



2497 d 



categories were; 1) several times a week; 2) once a week; 
3) 1-3 times per month; 4) less than once a month and 
5) never. 

Amount of drinking, measured in alcohol units, where 
1 unit was equivalent to 1.5 cl pure alcohol (1 bottle of 
alcopop/cider, 1 glass of beer(l/3 litre), 1 wine glass of 
red wine or white wine, 1 sherry glass of sherry or other 
fortified wine, 1 glass with a single measure of spirit or 
liquor); How many alcohol units did you normally drink 
when you consume alcohol in the three months/six 
months before you/your partner became pregnant and 
How many alcohol units do you drink now that you are/ 
your partner is pregnant? The response categories were; 
10 or more, 7-9, 5-6, 3-4, 1-2 and less than 1. In the 
analysis, all item values were re-coded to reflect the con- 
tinuous underlying metric (1-2 episodes coded as 1.5, 3-4 
episodes coded as 3.5, 5-6 episodes coded as 5.5, 7-9 epi- 
sodes coded as 8 and 10 or more episodes coded as 10). 

Partner relationship 

Relationship satisfaction (RS) was measured using five 
items scored on a Likert agreement scale ranging from 1 
"totally agree" to 6 "don't agree at all". The scale ori- 
ginally contained 10 items, showing good psychometric 



properties (Cronbachs Alpha = 0.91) [35], and was highly 
correlated with the Quality of Marriage Index (r = 0.92) 
[36]. Only a subset of the sample received the full ten 
item scale. The five-item version was available for all the 
participants in the MoBa study, and was used for the 
present study. The five item version included the follow- 
ing items: "My partner and I have problems in our rela- 
tionship"; "I am very happy in my relationship"; "My 
partner is generally very understanding"; "I am satisfied 
with my relationship with my partner" and "We agree 
about child rearing issues", with a Cronbachs alpha of 
0.85 for mothers and 0.82 for fathers. The five item scale 
was highly correlated with the ten item scale (mother: 
r = 0.98; father: r = 0.96 ). The duration of relationships 
was measured using the women's report of how long they 
had had a sexual relationship with their current partner 
before the pregnancy. 

Statistical procedure 

All statistical procedures were conducted in Mplus 6.11 
[37]. The key population characteristic to model was the 
mean level and variance of alcohol consumption pre- 
pregnancy, and the mean level and variance of change 
in alcohol consumption associated with entry into 
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pregnancy. Two data points preclude analysis of the shape 
of change, but allow formulation of linear change and a 
variation across the mean slope and intercept (for a didac- 
tic example see, 37). This model allows for regressions of 
pre-pregnancy levels (intercept) and change (slope) on 
independent couple characteristics. To isolate the effects 
of transition into parenthood the initial analysis was run 
as a two-group structural equation model. The first group 
consisted of "first-time parents" and the second group con- 
sisted of "experienced parents" with previous children. By 
including parent status as a group variable, the group differ- 
ence in pre-pregnancy levels and change into pregnancy 
between first-time parents and experienced parents would 
represent the unadjusted transition effect on pre-pregnancy 
levels and change in alcohol consumption. Adjustments for 
third variables were done by including other assumed con- 
founders such as marital status, duration of relationship, 
age, level of education and ethnicity. 

Since reports from both parents were available, the pre- 
pregnancy levels and change could be modelled within an 
actor-partner-interdependence (APIM) framework, with 
simultaneous modelling of both partners' pre-pregnancy 
levels and change in alcohol use [38]. One of the main 
goals of APIM is to account for the interdependence of 
dyadic data. This is particularly relevant in studying the 
reciprocal relationships, and whether mothers' change in 
alcohol use also affects the father. 

The final set of analysis modeled the impact of alcohol 
consumption on couples' relationship satisfaction. In this 
model mothers' and fathers' relationship satisfaction was 
specified as two correlated latent factors, measured each 
by five items. To account for the residual dependency of 
fathers' and mothers' relationship satisfaction a multi- 
variate approach was followed, allowing the residuals of 
the two latent factors to be correlated. The two latent 
variables were regressed on background characteristics as 
well as mothers' and fathers' alcohol pre-pregnancy level 
and change in alcohol use, with simultaneous modeling of 
the independent effects of HED, frequency of drinking 
and typical amount of drinking per drinking occasion. 
Abstaining couples were not included in the analysis, thus 
the available sample for analysis was 60 075 couples. 

Due to revisions of the questionnaires between cycles 
of the MOBA study, complete information on alcohol 
outcomes was not collected for all fathers. For 34900 
fathers, only partial information on the current alcohol 
outcomes was collected. For fathers with partially col- 
lected information, parameter estimation was based on 
all available data, with missing data estimated using full 
information maximum likelihood, assuming a Missing at 
Random (MAR) missing mechanism. 

This assumption implies that the missing data me- 
chanism, conditional on observed variables, is unrelated 
to unobserved variables. Conditional on the observed 



data, there are no unobserved variables that account for 
missingness. Sensitivity analyses indicated very minor 
differences between analyses conducted on the full infor- 
mation sample and the complete case sample. 

The number of missing values differed across analysis, 
depending on the number of observed covariates. Since 
the current models specified relationship satisfaction 
and pre-pregnancy levels and change in alcohol use as 
latent variables, cases with available information on any 
of these observed alcohol variables were retained in the 
analysis. However, cases with missing information on 
any exogenous observed indicators (x-variables) such as 
gender, education, ethnicity, age, and relationship duration 
were excluded from the analysis. Analyses including 
observed covariates were thus based on a smaller effective 
sample (n = 52 275) than analyses without such covariates 
(n = 60 068). Seven cases had missing values for all vari- 
ables and were not included in the analyses. To accommo- 
date deviations form normality in the observed dependent 
variables, models for continuous independent variables 
were estimated with the Yuan-Bentler robust maximum 
likelihood estimator [39]. The analysis of missing father 
data was based on robust weighted least square (WLSMV) 
using a probit link function. 

Results 

Missing data 

Based on mother reports of marital status, the pregnan- 
cies of 82 362 couples were available for analyses. Of 
these 82 362 couples 62 281 fathers participated with 
data. To test whether couples with non-responding 
fathers differed from couples with data from both part- 
ners, a probit regression model was fitted using father 
participation (coded 1) as the dependent variable. The 
results from this analysis are shown in Table 2. The table 
shows standardized regression coefficients with Wald 
tests on 82348 error degrees of freedom, and the asso- 
ciated p-value for the Wald statistic. Father participation 
was higher for first-time parent couples and higher for 
couples where mothers were more satisfied with the re- 
lationship, and also for mothers with higher education. 
Furthermore, ethnic non-Norwegians, higher number of 
alcohol units, and higher alcohol frequency was asso- 
ciated with lower father participation. 

Pre-pregnancy level and change in alcohol use 

To assess patterns of alcohol use of pregnant women and 
their partners we estimated pre-pregnancy levels and 
change in alcohol use among first-time and experienced 
parents. Figure 1 shows the estimated levels of alcohol use 
before pregnancy, and the estimated change into preg- 
nancy, for heavy episodic drinking (HED), frequency of 
alcohol use, and number of alcohol units per occasion. It 
can be seen that first-time mothers had a sharp decline in 
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Table 2 Father participation regressed on mother 
characteristics 





B 


t f 


P 


Age mother 


0.02 


3.472 


0.001 


Relationship duration 


-0.051 


-12.136 


0.001 


First-time parents 


0.143 


26.087 


0.001 


Married 


0.03 


5.849 


0.001 


Education 


0.067 


1 2.494 


0.001 


Relationship satisfaction 


0.081 


16.638 


0.001 


Ethnicity 


-0.029 


-5.563 


0.001 


HED mother before pregnancy 


0.005 


0.792 


0.428 


HED mother in pregnancy 


0.000 


-0.051 


0.960 


Unit alcohol per occasion before 
pregnancy 


-0.004 


-0.574 


0.566 


Unit alcohol per occasion in 
pregnancy 


-0.020 


-3.351 


0.001 


Frequency of alcohol before 
pregnancy 


0.020 


3.102 


0.002 


Frequency of alcohol in 
pregnancy 


-0.036 


-11.84 


0.001 



Note. + Wald test on f(82349). 

their alcohol use, with amount of change largely corres- 
ponding to their pre-pregnancy levels of alcohol use. Also 
their male partners changed from before pregnancy into 
the pregnancy. First time fathers cut their heavy episodic 
drinking with 0.48 times per month, their frequency of 
alcohol consumption 0.21 times per week, and their num- 
ber alcohol units per drinking occasion with 0.78 units 
(see Table 3). Analysis of complete abstinence revealed 
that among drinking first-time parents 90.0% of the 
mothers and 2.2% of the fathers completely stopped drink- 
ing alcohol at this point in pregnancy. Corresponding 
findings among experienced parents were 82.5% and 2.1% 
for mothers and fathers, respectively. 

In line with the second aim of the study, we tested the 
difference in alcohol use between first-time parents and 
experienced parents. Moderation tests revealed significant 
differences between first-time parents and experienced 
parents on all alcohol outcomes. First-time parents' pre- 
pregnancy alcohol use was clearly higher than in the group 
of experienced parents (differences pre-pregnancy, first- 
time fathers - experienced fathers: HED 0.52 t(60056) = 
30.31, p < .001 ; frequency 0.11, t(60056) = 13.86, p < .001; 
units per occasion 0.96, t(60056) = 31.12, p < .001). Due to 
their initial higher level, first-time fathers had a stronger 
reduction in alcohol use into pregnancy, as compared to 
experienced fathers (difference change, first-time fathers - 
experienced fathers: HED 0.23, t(60056) = 22.06, p < .001; 
frequency 0.10, t(60056) = 23.57, p < .001; units per occa- 
sion 0.35, t(60056) = 20.22, p < .001). 

Subsequent analyses not reported in tables revealed that 
pre-pregnancy levels and change in alcohol use, varied as 




• First time fathers 

■ First time mothers 
Experienced father 

• Experienced mother 



• First time fathers 

• First time mothers 
Experienced father 

• Experienced mother 



• First time fathers 

• First time mothers 
Experienced father 

• Experienced mother 



Figure 



Before pregnancy In pregnancy 

1 Alcohol use pre-pregnancy and in pregnancy. 



a function of couple characteristics, however, the associa- 
tions were generally weak. To summarize; married couples 
had lower pre-pregnancy levels of alcohol use, and showed 
a less reduction into pregnancy, as compared to coha- 
biting couples. Also ethnicity showed a differential associ- 
ation with alcohol use: Non-Norwegians had lower 
number of HED per month, and a lower number of alco- 
hol units per drinking episode, but a higher frequency of 
drinking as compared to people with Norwegian as their 
mother tongue. In general higher education was associated 
with higher pre-pregnancy drinking frequency, but lower 
number of units per drinking occasions. Adjustment for 
these third-variables did not have any substantial impact 
on the differences between first-time and experienced 
parents' pre-pregnancy levels and change in alcohol use. 

Table 4 shows the Pearson-r correlation between the 
fathers' and mothers' pre-pregnancy levels and change in 
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Table 3 Mean HED, frequency, AU pre-pregnancy and change into pregnancy by first-time and experienced parents 

First-time parents (n = 34966) Experienced parents (n = 25102) 





Pre-pregnancy 


95% CI 


Change 


95% CI 


Pre-pregnancy 


95% CI 


Change 


95% CI 


HED father 


1.71 


(1.69 to 1.73) 


-0.48 


(-0.49 to -0.46) 


1.1 9 + 


(1.16 to 1.21) 


-0.25*** 


(-0.26 to -0.23) 


HED mother 


1.12 


(1.11 to 1.14) 


-1.06 


(-1.07 to -1.04) 


0.65 + 


(0.64 to 0.66) 


-0.61*** 


(-0.62 to -0.60) 


Frequency father 


1.05 


(1.04 to 1.06) 


-0.21 


(-0.22 to -0.21) 


0.94 + 


(0.92 to 0.95) 


-0.11*** 


(-0.12 to -0.11) 


Frequency mother 


0.76 


(0.75 to 0.77) 


-0.73 


(-0.74 to -0.72) 


0.60 + 


(0.59 to 0.61) 


-0.55*** 


(-0.56 to -0.54) 


Units father 


3.62 


(3.59 to 3.66) 


-0.78 


(-0.80 to -0.75) 


2.66 + 


(2.62 to 2.71) 


-0.43*** 


(-0.45 to -0.40) 


Units mother 


3.48 


(3.45 to 3.50) 


-2.93 


(-2.95 to -2.91) 


2.72 + 


(2.70 to 2.75) 


-2.17*** 


(-2.19 to -2.14) 



Note. + Wald test of differences between first time parents and experienced parents pre-pregnancy level of alcohol outcomes on f(60056) is statistically significant 
at the .001 level of significance. *** Wald test of differences between first time parents and experienced parents change in alcohol outcomes on f(60056) is 
statistically significant at the .001 level of significance. 



alcohol use into pregnancy, for each of the indicators 
of HED, frequency of drinking and units of alcohol 
per drinking episode. All correlations were statistically 
significant at the 5% level of significance. It can be seen 
that the alcohol use in pre-pregnancy for first-time 
mothers and fathers was moderately correlated, ranging 
from r (34964) = 0.41 for units per drinking episode to 
r(34964) = 0.52 for drinking frequency. Another note- 
worthy result was the high inverse correlation between 
pre- pregnancy levels of alcohol use and change in alcohol 
use for mothers. The correlation indicates that mothers' 
change of alcohol use was clearly dependent on their ini- 
tial levels. A similar pattern was observed for the fathers, 
although the correlation between pre-pregnancy levels 
and change was of moderate magnitude. Fathers' change 
in alcohol use was weakly to moderately correlated with 



mothers' change in alcohol use, with strongest association 
found for frequency of alcohol use (first-time fathers: 
r(34964) = 0.31; experienced fathers: r(25100) = 0.25). 

Alcohol use and relationship satisfaction in pregnancy 

In line with the final aim of the study, relationship satisfac- 
tion was regressed on pre-pregnancy levels and change in 
HED, frequency of alcohol use and units per drinking oc- 
casion, adjusting for relevant couple characteristics. Since 
mothers' change in alcohol consumption indicators corre- 
lated highly with pre-pregnancy levels only pre-pregnancy 
drinking for mothers was included in the model, to avoid 
multicollinearity. Table 5 shows the statistically significant 
results of a regression model with relationship satisfaction 
regressed on alcohol use among first-time and expe- 
rienced parents, omitting non-significant paths. The table 



Table 4 Correlation between pre-pregnancy and change in alcohol drinking patterns within partners (first-time parents 
below diagonal, experienced parents above diagonal) 3 



Pre-pregnancy 
Father 



Change 
Father 



Pre-pregnancy 
Mother 



Change 
Mother 



HED 

Pre-pregnancy father 

Change father 

Pre-pregnancy mother 

Change mother 
Frequency of drinking 

Pre-pregnancy father 

Change father 

Pre-pregnancy mother 

Change mother 
Units per drinking occasion 

Pre-pregnancy father 

Change father 

Pre-pregnancy mother 

Change mother 



-0.57 
0.41 
-0.40 



-0.52 
0.52 
-0.51 



-0.46 
0.41 
-0.40 



-0.49 

-0.23 
0.23 

-0.41 

-0.32 
0.31 

-0.44 

-0.18 
0.18 



0.28 
-0.19 

-0.96 

0.47 
-0.25 

-0.99 

0.30 
-0.16 



-0.28 
0.18 
-0.97 



-0.45 
0.25 
-0.97 



-0.30 
0.16 
-0.98 



Note. a All correlations statistically significant at the .05 level of significance using Fisher Z-test for H 0 r(60066) = 0. 
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shows unstandardized regression coefficients with Wald 
test on 52239 error degrees of freedom, and the associated 
p-value for the ^-statistic. In general, alcohol use was in- 
versely related to relationship satisfaction. For first-time 
mothers, mothers' pre-pregnancy drinking was associated 
with lower relationship satisfaction. There were also part- 
ner effects, to the extent that mothers' pre-pregnancy levels 
of drinking were related to fathers' relationship satisfaction. 
In contrast, fathers' alcohol use did not predict mothers' 
relationship satisfaction. Change in fathers drinking was 
not significantly related to relationship satisfaction. 

Discussion 

The findings indicate that in a Norwegian context both 
women and men reduce their drinking from pre- 
pregnancy into pregnancy. Reduction was apparent for 
all three measures of alcohol consumption. First-time 
fathers reduced their alcohol consumption more than 
experienced fathers, from initially higher levels. How- 
ever, the gap between the fathers and their pregnant 
partner was still higher among first-time parents, as 
compared to experienced parents. 

The reduction for fathers was particularly noteworthy, 
since it is not in line with previous studies with US sam- 
ples, where most fathers were not found to reduce their 
alcohol consumption when their partner became pregnant 
[3,4,15,16]. Even though USA is mainly characterized by a 
"dry" alcohol culture, similar to Norway [40,41], there may 
still be cultural differences with relevance for expectant 
fathers' alcohol consumption, notably the seemingly higher 
level of gender equality in Norway [18] as compared to in 
the USA [42]. Particularly of relevance is the extent to 
which men involve themselves in the care of their infants 
and small children, which characterizes an increasing num- 
ber of Norwegian fathers [43], and which may very well also 
apply to involvement in various kinds of preparation for 
birth and care of their pregnant partner. Thus, Norwegian 
fathers' strong tendency to involve themselves in childcare 



might explain their reduction in drinking in the transition 
to parenthood. 

In order to encourage mothers to follow health instruc- 
tions and abstain from alcohol during pregnancy, it has 
been argued that fathers ought to reduce their alcohol 
consumption as well [3,21,44]. However, our findings do 
not indicate any strong influence of fathers' drinking on 
mothers' drinking pattern, or the other way around. Al- 
though there was a weak to moderate association between 
reduced alcohol consumption of mothers and fathers, each 
parent's change can be explained only to a small extent by 
the other parent's drinking pattern. Thus, parents seem to 
make adaptations to pregnancy according to some individ- 
ual standards and expectations, and these standards and 
expectations may account for the relatively weak relation- 
ship between the partners' alcohol use. For a pregnant 
woman, responsibility for the fetus naturally puts strong 
pressure on her to reduce her alcohol intake, or preferably 
to abstain from alcohol and this pressure may outweigh 
any influence of her partner. For the father, there is no 
corresponding pressure. Still, fathers reduced their drink- 
ing to a considerable degree when their partner became 
pregnant, suggesting that they may have a gender-specific 
adaptation to the pregnancy. This corresponds well with 
findings from studies of mental health and well-being of 
men during this transitional period [45], as well as with 
classical role theory indicating reduced alcohol use along 
with a higher number of social roles [17]. Previous studies 
have shown that, particularly in countries with high gen- 
der equality, daily alcohol use decreases as female social 
roles increase [46]. The present findings may indicate a 
similar association among men. 

No associations or only weak associations between 
drinking pre-pregnancy and relationship satisfaction in 
pregnancy were observed. The lack of any strong asso- 
ciations might be contingent of the context in which all 
couples experienced a pregnancy. In keeping with this, 
previous studies show that couples are generally quite 



Table 5 Latent regression of relationship satisfaction on alcohol use in mothers and fathers 






First-time 






Experienced 






B 


t + 


P 


B 


t + 


P 








DV: Mothers' relationship satisfaction 






HED mother pre-pregnancy 


-0.035 


-3.867 


0.001 


-0.047 


-2.864 


0.004 


Frequency mother pre-pregnancy 


-0.052 


-2.36 


0.018 


-0.072 


-2.619 


0.009 


Units mother pre-pregnancy 


-0.016 


-4.063 


0.001 


-0.019 


-3.137 


0.002 








DV: Fathers' relationship satisfaction 






HED father pre-pregnancy 


-0.01 1 


-2.124 


0.034 


-0.019 


-2.045 


0.041 


Frequency father pre-pregnancy 


-0.015 


-2.784 


0.005 


-0.012 


-1.803 


0.071 


Frequency mother pre-pregnancy 


-0.040 


-2.317 


0.021 


0.014 


0.672 


0.501 


Units mother pre-pregnancy 


-0.010 


-2.926 


0.003 


-0.010 


-1.867 


0.062 



Note. + Wald test on t(52239). 
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satisfied with their relationship during pregnancy [47], 
suggesting that pregnancy may somehow protect both 
partners against relationship stress. Furthermore, associa- 
tions between drinking and relationship processes have 
proved to be rather complex in some studies [48,49]. The 
notion of drinking partnership within married couples 
suggested by Roberts and Leonard [49] captures some of 
this complexity in which consumption levels and frequen- 
cies for both partners were taken into consideration, along 
with their tendencies to drink together or alone, at home 
or outside the home. More recently Levitt & Cooper [48] 
have used daily reports from young couples of quite simi- 
lar aspects of drinking, in order to assess associations with 
relationship functions. Thus, stronger associations might 
have emerged if a more comprehensive measure of drink- 
ing partnership had been available in the present study. 

More generally, a limitation of the present study is that 
drinking before pregnancy was assessed retrospectively. 
Questions assessing drinking in the past are generally 
thought to be less reliable than assessments of current 
drinking patterns because they are subject to recall bias. 
The further in the past that the behaviour occurred the 
stronger this effect will be [50]. In our study the past is 
only a few months ago, and thus it is not likely that any 
recall bias would influence the parents' responses to a 
considerable degree. Moreover, self-reports of alcohol use 
seem to have acceptable reliability and validity in commu- 
nity populations [51], even when measured by only one or 
a few items [52] and this probably applies to our study as 
well. A study among pregnant women found no significant 
difference in self-reported alcohol consumption obtained 
by confidential or anonymous questionnaires [53], which 
may indicate that the social desirability of reporting low 
levels of alcohol use did not influence the pregnant 
women's responses. It is not likely that this would be very 
different for the expectant fathers. However, it cannot be 
ruled out that the reported consumption level might be 
influenced by the participants' perceived need of being in 
accordance with their inner values concerning alcohol use 
and pregnancy. However, any such effects may be more 
likely among mothers than fathers. 

Alcohol use before pregnancy was assessed using gender- 
specific periods (men 6 months, women only 3 months). 
This may have influenced parents' responses to this item 
differently. Mothers may have decreased their alcohol use 
already in expectation of becoming pregnant, suggesting 
even larger changes in their alcohol consumption than 
indicated in this study. It is also a shortcoming that data 
for estimating change were limited to two time points. 
Additional data collections could have strengthened the de- 
sign. Another shortcoming was the lack of representation 
among the lowest and highest education groups. This poses 
a threat to the external validity of the findings. However, 
although the variability in education level was relatively 



large, education was only weakly related to drinking and 
relationship satisfaction. This may indicate that education 
has a limited influence on the present research issues. 
Other variables that were not measured might also diffe- 
rentiate between responders and those who refused to par- 
ticipate in the study. 

Importantly, the analysis of participation of the fathers 
revealed selection effects related to transitional status, and 
mothers' alcohol use, in that first-time fathers were more 
likely to participate than experienced fathers, and fathers 
with partners with lower alcohol consumption levels were 
more likely to participate. Such selection effects might bias 
estimates and limit the generalizability of findings. How- 
ever, the probability of bias due to selective participation 
of first-time parents is not strong, since all analyses were 
stratified by transitional status. Building on a missing at 
random (MAR) mechanism for participation, the selection 
due to partners' alcohol consumption was reduced by in- 
cluding partners' alcohol consumption in all the models. 

Acknowledging these potential limitations, the study still 
provides valuable information about drinking patterns 
during pregnancy, particularly the extent to which fathers 
reduce their alcohol consumption during this period of 
change. This has seldom been studied in large population 
groups. The substantial reduction in expectant fathers' al- 
cohol consumption was a robust finding and is not likely 
to be due to any methodological limitations of the study. 
The present study was carried out using a large commu- 
nity sample, whereas much of the research within this field 
has been carried out using relatively small and non- 
representative samples. Moreover, we were able to distin- 
guish between couples in the transition to parenthood, 
and couples who merely experienced another pregnancy, 
which is rare in this research field. More studies are 
needed to replicate these findings in other cultural set- 
tings, and to provide more knowledge about why fathers 
seem to reduce their alcohol consumption when their 
partner becomes pregnant. 

Our findings may have important policy implications, 
since they reveal a relatively strong reduction in alcohol 
consumption among all expectant fathers, and particularly 
first-time fathers. Although the individual benefits are pro- 
bably limited, at a population level the establishment of 
more healthy alcohol patterns in the transition to parent- 
hood might contribute to somewhat lower risks for the 
harmful effects of alcohol use, both for the fathers, the 
couple's relationship, and the children, in terms of e.g. do- 
mestic violence, injuries and driving under the influence of 
alcohol. Thus the partner's pregnancy may provide a golden 
opportunity for addressing men's alcohol consumption. 

Conclusions 

In a culture characterized by relatively high gender equal- 
ity, men seem to reduce their alcohol use to a considerable 



Mellingen et al. Substance Abuse Treatment, Prevention, and Policy 2013, 8:5 
http://www.substanceabusepolicy.eom/content/8/1/5 



Page 10 of 11 



degree when their partner becomes pregnant. This applies 
particularly to men in the transition to parenthood. The 
change in fathers' alcohol use was only slightly related to 
reduced alcohol consumption of their pregnant partner. 
Thus fathers seem to make individual adaptations to their 
partners' pregnancy, which may indicate that they develop 
a distinct social role as expectant father during the preg- 
nancy. This might have important policy implications for 
alcohol preventive measures. 

Abbreviations 

HED: Heavy episodic drinking; RS: Relationship satisfaction; AU: Alcohol units; 
APIM: Actor-partner-interdependence model; FIML: Full maximum likelihood; 
MAR: Missing at random; WLSMV: Weighted least squares means and 
variance. 

Competing interests 

There are no competing interests that we are aware of. 
Authors' contributions 

SM has made a substantial contribution to the conception and design of the 
study, analysis and interpretation of the data and drafting and critical 
revision of the manuscript. TT has made a substantial contribution to the 
conception and design of the study, analysis and interpretation of data and 
drafting the manuscript. FT has made a substantial contribution to 
acquisition of the data and revising the paper. All authors have given final 
approval of the version to be published. 

Acknowledgements 

This study is funded by a grant from Bergen University College and the 
Regional Centre for Child and Youth Mental Health and Child Welfare. The 
Norwegian Mother and Child Cohort Study is supported by the Norwegian 
Ministry of Health and Care Services and the Ministry of Education and 
Research, NIH/NIEHS (contract no. NO-ES-75558), NIH/NINDS (grant no.1 U01 
NS 047537-01), and the Norwegian Research Council/FUGE (grant no. 
15191 8/S 1 0) . We are grateful to all the participating families in Norway who 
have taken part in this cohort study. 

Author details 

Centre for Evidence-Based Practice, Bergen University College, 
Mollendalsveien 6, 5009, Bergen, Norway, department of Psychosocial 
Science, Faculty of Psychology, University of Bergen, PO Box 78005020, 
Bergen, Norway. 

Received: 27 June 2012 Accepted: 24 January 2013 
Published: 28 January 2013 

References 

1 . Wilsnack RW, Vogeltanz ND, Wilsnack SC, Harris TR: Gender differences in 
alcohol consumption and adverse drinking consequences: cross-cultural 
patterns. Addiction 2000, 95(2):25 1-265. 

2. Kerr WC, Greenfield TK, Bond J, Ye Y, Rehm J: Age-period-cohort modelling 
of alcohol volume and heavy drinking days in the US National Alcohol 
Surveys: divergence in younger and older adult trends. Addiction 2009, 
104(1):27-37. 

3. Bailey J, Hill KG, Hawkins JD, Catalano RF, Abbott RD: Men's and women's 
patterns of substance use around pregnancy. Birth-lss Perinat C 2008, 
35(1)50-59. 

4. Bachman JG, Wadsworht KN, O'Malley PM, Johnston LD, Schulenberg JE: 
Smoking, Drinking, and Drug Use in Young Adulthood; The impacts of new 
freedoms and new responsibilities. Mahwah, New Jersey: Lawrence Erlbaum 
Associates, Publishers; 1997:241. 

5. Chan KK, Neighbors C, Gilson M, Larimer ME, Marlatt G: Corrigendum to 
"Epidemiological trends in drinking by age and gender: providing 
normative feedback to adults". Addict Behav 2009, 34(2):236. 

6. Greenfield TK, Midanik LT, Rogers JD: A 10-year national trend study of 
alcohol consumption, 1984-1995: is the period of declining drinking 
over? Am J Public Health 2000, 90(1)47-52. 



7. Bogart LM, Collins RL, Ellickson PL, Martino SC, Klein DJ: Effects of early and 
later marriage on women's alcohol use in young adulthood: a 
prospective analysis. J Stud Alcohol 2005, 66(6):729-737. 

8. Oesterle S, Hawkins JD, Hill KG: Men's and women's pathways to 
adulthood and associated substance misuse. J Stud Alcohol Drugs 201 1, 
72(5)763-773. 

9. Leonard KE, Rothbard JC: Alcohol and the marriage effect. J Stud Alcohol 
1999, 13:139-146. 

10. Alvik A, Heyerdahl S, Haldorsen T, Lindemann R: Alcohol use before and 
during pregnancy: a population-based study. Acta Obstet Gyn Scan 2006, 
85(1 1):1 292-1 298. 

11. Cheng DA, Kettinger L, Uduhiri K, Hurt L: Alcohol consumption during 
pregnancy prevalence and provider assessment. Obstet Gynecol 201 1, 
1 1 7(2):21 2-21 7. 

12. Goransson M, Magnusson A, Bergman H, Rydberg U, Heilig M: Fetus at risk: 
prevalence of alcohol consumption during pregnancy estimated with a 
simple screening method in Swedish antenatal clinics. Addiction 2003, 
98(1 1):1 51 3-1 520. 

13. Mehta C, Masson G, Iqbal Z, O'Mahony F, Khalid R: Prevalence of excessive 
alcohol consumption in pregnancy. Public Health 2009, 123(9):630-631. 

14. Deave T, Johnson D: The transition to parenthood: what does it mean for 
fathers? J Adv Nurs 2008, 63(6):626-633. 

1 5. Everett KD, Bullock L, Longo DR, Gage J, Madsen R: Men's tobacco and alcohol 
use during and after pregnancy. Am J Mens Health 2007, 1 (4):31 7-325. 

16. Hyssala L, Rautava P, Sillanpaa M, Tuominen J: Changes in the smoking 
and drinking habits of future fathers from the onset of their wives 
pregnancies. J Adv Nurs 1 992, 1 7(7):849-854. 

17. Kuntsche S, Knibbe RA, Gmel G: Social roles and alcohol consumption: a 
study of 10 industrialised countries. Soc Sci Med 2009, 68(7):1 263-1 270. 

18. Bernhardt E, NoackT, Lyngstad TH: Shared housework in Norway and 
Sweden: advancing the gender revolution. J Eur Soc Policy 2008, 
18(3):275-288. 

19. Roberts SCM: Macro-level gender equality and alcohol consumption: a 
multi-level analysis across U.S. States. Soc Sci Med 2012, 75(1):60-68. 

20. Leonard KE, DasEiden R: Marital and family processes in the context of 
alcohol use and alcohol disorders. Annu Rev Clin Psychol 2007, 3:285-310. 

21. Waterson E, Evans C, Murray-Lyon IM: Is pregnancy a time of changing 
drinking and smoking patterns for fathers as well as mothers? An initial 
investigation. Br J Addict 1990, 85(3):389-396. 

22. Marshal MP: For better or for worse? The effects of alcohol use on 
marital functioning. Clin Psychol Rev 2003, 23(7):959-997. 

23. McCrady BS, Epstein EE: Directions for research on alcoholic relationships 
- marital-based and individual-based models of heterogeneity. 
Psychol Addict Behav 1 995, 9(3): 1 57-1 66. 

24. Amato PR, Previti D: People's Reasons for divorcing: gender, social class, 
the life course, and adjustment. J Fam Issues 2003, 24(5):602-626. 

25. Lemke S, Schutte KK, Brennan PL, Moos RH: Gender differences in social 
influences and stressors linked to increased drinking. J Stud Alcohol Drugs 
2008, 69(5):695-702. 

26. Mudar P, Leonard KE, Soltysinski K: Discrepant substance use and marital 
functioning in newlywed couples. J Consult Clin Psychol 2001, 

69(1 ):1 30-1 34. 

27. Homish GG, Leonard KE: The drinking partnership and marital 
satisfaction: the longitudinal influence of discrepant drinking. 

J Consult Clin Psychol 2007, 75(1)43-51. 

28. Homish GG, Leonard KE, Cornelius JR: Alcohol an adult intimate 
relationships: findings for NESARC. Alcohol Clin Exp Res 2009, 33(6):60A. 

29. Nilsen P, Holmqvist M, Hultgren E, Bendtsen P, Cedergren M: Alcohol use 
before and during pregnancy and factors influencing change among 
Swedish women. Acta Obstet Gyn Scan 2008, 87(7)768-774. 

30. Midanik LT, Tarn TW, Greenfield TK, Caetano R: Risk functions for alcohol- 
related problems in a 1988 US national sample. Addiction 1996, 

91 (10):1 427-1 437. 

31. Rossow I: Alcohol-related violence: the impact of drinking pattern and 
drinking context. Addiction 1996, 91(1 1):1 651 -1661. 

32. Makela P, Gmel G, Grittner U, Kuendig H, Kuntsche S, Bloomfield K, et al: 
Drinking patterns and their gender differences in Europe. Alcohol Alcohol 
2006,41(Suppl1):8-18. 

33. Magnus P, Irgens LM, Haug K, Nystad W, Skjaerven R, Stoltenberg C, et al: 
Cohort profile: the Norwegian mother and child cohort study (MoBa). 
Int J Epidemiol 2006, 35 (5): 1 1 46-1 1 50. 



Mellingen et al. Substance Abuse Treatment, Prevention, and Policy 2013, 8:5 
http://www.substanceabusepolicy.eom/content/8/1/5 



Page 1 1 of 1 1 



34. Nilsen RM, Vollset SE, Gjessing HK, Skjaerven R, Melve KK, Schreuder P, et al: 
Self-selection and bias in a large prospective pregnancy cohort in 
Norway. Poediotr Perinot Epidemiol 2009, 23(6):597-608. 

35. Rosand GMB, Slinning K, Eberhard-Gran M, Roysamb E, Tambs K: The 
buffering effect of relationship satisfaction on emotional distress in 
couples. BMC Public Health 201 2, 1 2:66. 

36. Norton R: Measuring marital quality - a critical look at the dependent 
variable. J Marriage Fam 1 983, 45(1 ):1 41 -1 51 . 

37. Duncan TE, Duncan SC, Strycker LA: An introduction to latent variable growth 
curve modeling concepts, issues, and applications. Mahwah, NJ: Lawrence 
Erlbaum; 2006. 

38. Kenny DA, Ledermann T: Detecting, measuring, and testing dyadic 
patterns in the actor-partner interdependence model. J Fam Psychol 
2010, 24(3):359-366. 

39. Yuan KH, Bentler PM: Three likelihood-based methods for mean and 
covariance structure analysis with nonnormal missing data. In 
Sociological Methodology. 302000th edition. Edited by Sobel ME, Becker MP; 
2000:165-200. 

40. Herring R, Berridge V, Thorn B: Binge drinking today: learning lessons 
from the past. Drug-Educ Prev Polic 2008, 15(5):475-486. 

41 . Plant M, Miller P, Kuntsche S, Gmel G, Ahlstrom WS, Allamani A, et al: 
Marriage, cohabitation and alcohol consumption in young adults: an 
international exploration. J Subst Abuse 2008, 13(2):83-98. 

42. Cotter D, Hermsen JM, Vanneman R: The end of the gender revolution? 
Gender role attitudes from 1977 to 2008. Am J Sociol 201 1, 
117(1):259-289. 

43. Kotsadam A, Finseraas H: The state intervenes in the battle of the sexes: 
causal effects of paternity leave. Soc Sci Res 201 1, 40(6): 1 61 1-1622. 

44. Chang G, McNamara TK, Orav E, Wilkins-Haug L: Alcohol Use by pregnant 
women: partners, knowledge, and other predictors. J Stud Alcohol 2006, 
67(2):245-251. 

45. Condon JT, Boyce P, Corkindale CJ: The first-time fathers study: a 
prospective study of the mental health and wellbeing of men during 
the transition to parenthood. Aust N Z J Psychiatry 2004, 38(1 -2):56-64. 

46. Kuntsche S, Knibbe RA, Kuntsche E, Gmel G: Housewife or working mum- 
each to her own? The relevance of societal factors in the association 
between social roles and alcohol use among mothers in 16 
industrialized countries. Addiction 2011, 106(1 1):1 925-1 932. 

47. Mitnick DM, Heyman RE, Slep AMS: Changes in relationship satisfaction 
across the transition to parenthood: a meta-analysis. J Fam Psychol 2009, 
23(6):848-852. 

48. Levitt A, Cooper ML: Daily alcohol use and Romantic relationship 
functioning: evidence of bidirectional, gender-, and context-specific 
effects. Pers Soc Psychol B 201 0, 36(1 2):1 706-1 722. 

49. Roberts LJ, Leonard KE: An empirical typology of drinking partnerships 
and their relationship to marital functioning and drinking consequences. 
J Marriage Fam 1998, 60(2)515-526. 

50. Greenfield TK, Kerr WC: Alcohol measurement methodology in 
epidemiology: recent advances and opportunities. Addiction 2008, 
103(7):1 082-1 099. 

51 . Del Boca F, Darkes J: The validity of self-reports of alcohol consumption: 
state of the science and challenges for research. Addiction 2003, 
98(Suppl2):1-12. 

52. Dollinger SJ, Malmquist D: Reliability and validity of single-item 
self-reports: with special relevance to college students' alcohol use, 
religiosity, study, and social life. J Gen Psychol 2009, 136(3):23 1-241. 

53. Alvik A, Haldorsen T, Lindemann R: Consistency of reported alcohol Use 
by pregnant women: anonymous versus confidential questionnaires 
with item nonresponse differences. Alcohol Clin Exp Res 2005, 

29(8):1 444-1 449. 



doi:1 0.11 86/1 747-597X-8-5 

Cite this article as: Mellingen et al.: Changes in alcohol use and 
relationship satisfaction in Norwegian couples during pregnancy. 

Substance Abuse Treatment, Prevention, and Policy 2013 8:5. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at 
www.biomedcentral.com/submit 



o 



BioMed Central 



